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(54) SEMICONDUCTOR DEVICE AND MANUFACTURE THEREOF 

(57)Abstract: 

PURPOSE: To eliminate defective short-circuit due to 
bridging, to enhance reliability of hot carrier, and to make 
parasitic resistance small by forming a specific metal 
monosilicide on a source and drain region and a 
polysilicon gate electrode. 

CONSTITUTION: An activated drain region 8 is formed 
by implanting ions using a gate electrode 5 and a side 
wall 7 as a mask. Subsequently, the surface of a silicon 
substrate 1 and gate polysilicon 5 is exposed on the 
source and drain region 8 and the gate electrode 5. 
Besides, Ni, which is the metal 9 of transition group 8, is 
deposited. Then, a heat treatment is conducted, and NiSi 
10 is formed by having the Ni film 9, on the gate 
electrode 5 and the source and drain region 8, react with 
silicon. Subsequently, the non-reacted Ni on the side 
wall 7 is removed by conducting selective etching. Then, 
a CVD-Si02 film and a BPSG film is deposited and 
flattened. Lastly, the normal process for perforation of a 
contact hole and the like is conducted, and a transistor 
is completed. 
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[0 0 7 8 ] il 2 (a ) «±, N + /P + pol 

^f^li (b) r-*>5 a *Jb\ NiSi Wmig^ffiiE 

[0 0 7 9] IHtf Iti^ir^, Nit'J -th^f KJJHf'2: 
D u a I - g a t e CMOS (Cigffj L fcfBStf) S E Ml9r 



(6) fflf 5 - 2 18 4 10 

[0 0 8 0] HI 1 3^JJ:C/H] 1 4(Cli, N + /Pf£^£f 
[0 0 8 1] Bisi:, &->y f>fr-^3 v^f^r-co 

[0 0 8 2] 11 6(C\ P* lcf:Ni S i Affile 

IHli3 0nmr'fe^ l*IEHC*J^-C. 7 5 0°C, 9 0 
0°C0-)2 s t e pmVBf&LtcT i S 12 <b P* £ <7} a 

St (0. 7/im 2 t'|J4 0Q) #»<biX-C^5o 
[0 0 8 3 ] T i S i 2 7 0 0t30" t'v' 

y -^-r 7^— ->3 vLfc-t^v^/u^N l s i tmimum. 
r^6^^a^ s ico^figoot, 20*{c c fct9 v p 

Six, T i i/yt^ Kl«i:P + •> y a y t <Dftm<nRg. 

[0 0 8 4] 2 s t e p 7--/^fBRT 1 s t e p 
g(7)7--/Ui^^8 0 0t(C$){fat, H22 (b) 

J0 [0 0 8 5] I4l»m isD-V-*?—: >3 ><D\%. 
S^60 OTCiie-ifc^, m 1 9 (C^ L/c J: 9 id 3 5 0 
°C- 7 5 0 0 CT*^iXf«CO{tflCO?U^T^or fe^*t>* 

[0 0 8 6] ifc, *>y fYr- >fi7K^^Dco# 

[0 0 8 7] S CMOSii^^faicit il 
^>y KC VD&^fflt^lf^ot t>«tl^ ^(7)> 
OTx.(i*N i (CO) 6 +S i H4 |^i>6: 

[0088] BWELfcitfy -^-^ Ko^fi^ir-rt, w->y 

[0 0 8 9] ^/c, y- h J:</)-> y ^-^ K<7)?B^{i, > 

[0 0 9 0] ^b(:y- ^ y •> y =a ^/mmnft. •> y 
50 -f KUBcoiicjeiJiK^ittflic. h±c/v> 
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// 

a^x 7 f>/ii t KUftw ( W ) #ij 

•>y ^>co3IS:Pg<7)ai.y^v^ , i:/ ( t-5 3 
[0 0 9 1 ] 

ct^^Sit^&tc^nii*, n i s i -tj--r k 

— h • y — *fBJ*>5l,M±y— h • KW^W(?)'>3-h 

[0 0 9 2] y-h*««»T»w-»»«ct>-> 

[0 0 9 3] £ b(C N i S i ^rCMOS^ittCiiffl-T 
3^<t(cJ;9, Six h L/^^/h^<f5^^| C yy =3 > 

[0 0 9 4] £bfc;£7t x mtcn^^Z? HgfiMS 
Du a I - g a t e CMO Stf?it(C:fc^T 

[BioffVftKn] 

[HIl] *yiNf KffcoBRICN i S i ^fflv>fc^itX^ 
[HI 2] HI 1 JC«t^rfT*>ix««(itxa«:^-r»fa5*it 
[0 3] N i S i £ffl^rt:U-y i^-r K h7V'^^w» 
[04] Hi«)||iIT»0-«»|;fc->!i f -f K 
[El 5] ^ffl5^fiJcWBB(ciStRC VDjfe$rffl^^.^jg 
[El 6] ««T«^M«fraiJ»-r5C:t^-Ct5*W 
[0 7] y- CMOS *it£ Lfc *mt*ma:<n 

[08] H7fi0i|&«fl:SSitfeHia-^5t^ w ^Plrx7 



EN^spS -218410 

(123 10] ^!lt^f-y 3 >^)^(?)S IMS 

[8I1IB10 d:^)^(7)S I MST'^T'l'/K^ 
6o 

[il2]NVP + polyt^ KfK*RS]<OfHS: (« 
*f6|) te&£:5!L*:0T'&<5 a 
[0 13] N + /P^O [ 

[014] Ni«>Uf^ KN;fc J; £>*P MO S F E T(7) 
To. -Vo ¥ft±T*h£ 0 

[m i 5 ] ^-'>y-y-^r f — ->3 y^t-oN i *>y 

[017] t£3fe<DT i S i 2 tfflt>tMO.S FETtf)^ 

[mis] mi 7«cfiK^r?T^ix5ta&3fc^8Sitxs«r^ 

[(Hi 9] #->y-^^ K*SJ£«cfl&^5fca&K s &«fc 

[HI 2 0] 3-->y-^ K(c*Jtt*»* h u**C«feS 0 
fi2 1 ] #->y-^-r KSr^fiKi-5fiRco->y ^^(T>\Wk 

[02 2] ->y K»j«i*ott:Br«fcKWi-5^aC)0 

i -> y a ^mwL 

3 £"F&lttflltt 

4 y-Me»« 

5 *? y > y n > 

6 ftfkK 

7 (MK 

8 y— ^ • y^ig 

io •> y kw 

i i mm 

1 2 * > ^x^>flg 

1 3 y- hg&fJTOcOv' y -tf-Y Kflg 

i 4 ^fbsi 
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[138] 
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7nm 
200nm 

As : SEIScm* 
BF2 : 1 El 5cm" 2 



— Phos. : 7E1 3 crn^ As : 3E1 5cm" 
_BF2 :1E15cm" 2 
Si:100nm 

1000°C 20sec 
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ftffl¥5 - 2 18 4 10 



[B9! 



CJ&HF) 



RTA 



(20-60nm) 
(600°C 30sec) 



] (H 2O2 + HC! + H 2O) 



1 0] 



10" 
10" 

g 10" 

*10" 

(cm') 
10" 

10 17 

10" 

10 1 



(a) 




10* 

> 
10 4 



10 3 

-0.05 0 0.05 0.1 0.15 0.2 0.25 

(a) l*£-r* 
50^^eV.5El5c^l- , 





10" 






1 


10" 


ac 


10" 


CcjT 






10" 




10" 




10" 




10" 




10" 



<b) 




-0.05 0 0.05 0.1 0.15 0.2 0.25 
(b) rovi^t* 

40KeV.3EUo* a 



10* 

y 



10 4 



10 3 



[i!5] 







600'C 30sec 


600'C 120sec 


850'G 30sec 




Ni 


NiSi 


NiSi 


NiSi, 




300 


700 


700 


1100 




5.8 


2.95 


2.94 


4.0 




5.8 


2.80 


2.80 


5.5 
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[mil] 




(a) tXt-rfr 
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10" 














10" 
















10 17 
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10" 




.- 




10" 









-0.05 0 0.05 0.1 0.15 QJ2 0.25 




-ii- 



(12) 



&ffi¥-5 - 2 18 4 1 



[113] 



(IU2 1 ] 



10' 



10^ 



10 



10 



.-12 



10 



-14 



-2 





S - 250}jm x 400nm 




\ 


^n = 1.03| 











6 

Vd(V) 




12 



NISI NiSi 2 TiSia CoSi CoSi 2 



[|14| 



< 



Vg=Vth+3(V) 




, Ln-MOSFET] 
Tox = 7nm 

L = 0.4pnri/ Va=VtH +2.500 



Vg=V™+2(V) 



Vg=Vth+1.5(V) 



Vg=Vth+1(V) 



Vg=Vth+0.5(V) 



2 

Vd(V) 

C*) H*f'jr-faM0SFET 



-5 



I P-MOSFET] 
_ Tox = 7nm 
L = 0.4pm 




-2 
Vd(V) 

go pvar-i-picsPET 



[i2 0) 

IBS — 




NiSi TiSi 2 CoSi 2 
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(XEO) 
200 



100 



50 
0 



(XBO) 
200 

> 

* 150 
SlOO 



[0 16] 

(a) 



1 


, — , 




Ti=TtJ0r.3O" 


© 

1 1 1 



l K5 
SiSi/P 



(b) 



2.5 



1 


— i -i 

Ti=700r.30" - 






i 


4 : 

1 1 . 



1.5 
TiSi«/P 



2.5 



(a) 



to) 



(c) 



(ID l 7 ] 



.105 



10A 




103 

02 
101 



_3" 




ICQ 
02 
101 




12 2] 



(a) f yto<TiSi2.CoSi) 




666 



Cb) 



Cc) &®(HiSi2.CoSi2) 



Cd) 
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[1118) 



(a) 



106 106 




10C ^06 108 




<72)$gifl# ±^ lEJ^ 

^^J|^milll^m^{S/]^^l^:s:lffT i 

<72)3SW# II 

tfc*2tt*W«Brrt 



<72)§g^# 

#*JU»Jil«m#|Z:/MSiJC2arr i t*5*;# 

(72)fg«E# # 

#^H*Ji|«frfT*K/M6|*SBT l 
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